This study was done to investigate the toxic effects of aflatoxin B1 (AFB1) on Nile tilapia (Oreochromis niloticus) fingerlings and detoxifying these drastic effects by using some antimycotoxins. Therefore, 0.5 and 1g of each Black pepper, Filofeed plus and Cap T 2 were added to an aflatoxin diet (150 ppb) for fingerlings. These diets were offered 6 days a week at 3% daily of actual biomass in glass aquaria (three aquaria / treatment) in the wet Lab. The experiment lasted for 14 weeks (98 days). The Aflatoxic diet had adversely affected growth performance, survival rate, feed and protein utilization, muscular and abdominal areas and carcass composition of fish as well as residues of AFB1 (ppb) was observed in the viscera and muscles of fish. The addition of antitoxins alleviated aflatoxicosis of fish, moreover, it improved all the above tested parameters. Generally, the results obtained of this study recommended that adding 0.5 or 1g of Black pepper, Filofeed plus and Cap T 2 as fish feed additives could be used as detoxifying agents for aflatoxin.
INTRODUCTION
Tilapia is the third most important cultured fish group in the world, after carps and salmonids (FAO, 2002). Tilapia production has increased greatly in the past two decades and world production of farmed tilapia exceeded two million metric tons in 2004.Tilapia are currently raised in different types of production systems ranging from pond, tank, cage, flowing water and intensive water reuse culture systems.
(El Sayed et al., 2005).
The intensification of aquaculture and globalization of the seafood trade have led to remarkable developments in the aquaculture industry. The global aquaculture industry currently accounts for over 45% of all seafood consumed. That figure has been projected to increase to 75% over the next 20 years (FTU, 2007). In Egypt, fish production from aquaculture represented about 60% of total fish production sources (GAFRD, 2007).
The mycotoxigenic fungi involved with the human food chain belong mainly to three genera: Aspergillus, Fusarium and Pencillium. While Fusarium species are destructive plant pathogens producing mycotoxin before, or immediately post harvesting, Penicillium and Aspergillus species are more commonly found as contaminants of commodities and foods during drying and subsequent storage (Abdelhamid, 1989 and Sweeney and Dobson, 1998) . Also, Farr et al. (1989) added that Aspergillus flavus and Aspergillus Parasiticus are important contaminants of certain foods and animal feeds because of their ability to produce aflatoxin.
Aflatoxins are considered the most carcinogenic, mutagenic and teratogenic poisonous by -product of the growth of the molds Aspergillus flavus and Aspergillus parasiticus, are the most studied and widely known mycotoxins. There are four major groups of aflatoxins: B1, B2, G1 and G2. Aflatoxins M1, a metabolite of aflatoxins B1 in mammals, may be found in the milk of animals eating feeds contaminated by Aflatoxins B1 (Conner, 1993 and FAO, 2002) . Aflatoxins B1, B2, G1 and G2 are classified as Group1 human carcinogens whereas M1 is classified as Group 2 probable human carcinogen (Ioannou -Kakouri et al., 1999).
Aflatoxins are a major contaminant in aqua feeds and considered as a causative agent for fish mortality, morbidity and low productivity besides its residues in fish carcass leading to economic losses, human toxicity and affects public health specially in Egypt (ElFiky and Zaki, 1994; Abdelhamid and Saleh, 1996; and Abdelhamid et al., 1998). Practically, it is not possible to destroy the contaminated feed, therefore to prevent aflatoxicosis in fish, increasing animal immunity ( Therefore, the present work aimed to study the drastic effect of AFB1 on the growth performance, survivability, nutrient utilization, some organs indices, carcass composition, residues of AFB1, and muscular and abdominal areas of the experimental fish Nile tilapia (O. niloticus) fingerlings. Also, this study was conducted to evaluate the ability of some nutritional agents, namely Black pepper (as spices additives), Filofeed plus (as chemicals additives) and Cap T2 (as biological additives) at levels of 0.5 and 1g from each to detoxify the drastic effects of this dangerous toxin AFB1 on Nile tilapia fish.
MATERIALS AND METHODS
The present study was carried out at the fish lab, Sakha Aquaculture Research Unit, Central Laboratory for Aquaculture Research-Abbassa, during summer season 2014. Feeding experiment was conducted for 14 weeks.
1-Experimental fish:
The experimental fish, (Oreochromis niloticus), were collected from a private farm in EL-Riyadh, Kafr El-Sheikh governorate. The experiment started in August 2014 and lasted up to November 2014. The fingerlings were placed in a fiberglass tank and randomly distributed into the experimental aquaria for the adaptation to the experimental conditions until starting the experiment. Fish were fed the control diet for two weeks, during this period, healthy fish at the same weight replaced the died one.
Experimental design of rearing fish :
A group of 408 Nile tilapia fingerlings (O. niloticus) fish with an average initial body weight 20 g were randomly allotted into 24 glass aquaria (80x35x40cm), with 17 fish in each aquarium and each treatment was applied in three aquaria. Fresh tap water was stored in fiberglass tanks for 24 h under aeration for dechlorination. One third of the water in each aquarium was replaced daily and totally changed once every week after removing the wastes. 24 air stones were used for aerating the water aquaria. Water temperature ranged between 24 and 29 °C. Photoperiod was adjusted to be 14 h light and 10h darkness using florescent light. Fish feces and feed residue were removed daily by siphoning.
3-Experimental diets and feeding regime:
Two weeks before the beginning of the experimental trial, about the fishes were adapted to a basal diet containing 30% crude protein and consisted of fish meal, soybean meal, yellow corn, wheat bran, corn gluten meal, di -ca -phosphate, sunflower oil and Vit.& Min mixture. Toxin AFB 1 was added at a concentration of 150 ppb to all the experimental diets except the control. Anti-toxin was added at a concentration of 0.5 and 1g / kg to the diets T3, T4, T5, T6, T7 and T8 as shown in Table 1 . These ingredients were mixed well and pressed through manufacturing machine (pellets size 1mm).The ingredients and supplements were bought from the local market, but aflatoxin B 1 was produced through pellets fermentation according to the method described by Abdelhamid and Mahmoud (1996).
4-Experimental dietary additives:
Formulation of the control and experimental diets are shown in Table 1 .
The required amount of the diet was prepared every two weeks and stored in a refrigerator until use. The pellets were dried under room temperature for 24 h before use. Fish in all treatments were daily fed the experimental diets at a level of 3% of the body weight, the amount of the feed was given six days a week at two times daily (8a.m and 2p.m) for 14 weeks. Fish were weighed bi-weekly and feed amounts were adjusted according to the new weight.
-Analytical methods: 4.1-Water quality analysis:
Water samples from each aquarium were taken bi-weekly to determine the values of pH, dissolved oxygen, nitrite, ammonia concentration and temperature.
4.1.1-Temperature:
Water temperature in degree centigrade was recorded every day by using a thermometer.
4.1.2-PH value:
PH value of water was monitored using pH meter (Model DigitSense, Cole -Parmer Instruments Co. Vernon Hills, IL. USA.).
4.1.3-Dissolved oxygen:
Dissolved oxygen was measured digitally using an oxygen meter (Model FE 247, EDT Instruments LTD. Dover Kent, and UK).
4.1.4-Ammonia (NH 3 ) and Nitrite (NO 2 ):
Ammonia and nitrite were estimated using test kits by Diamond, Diagnostic, Egypt (Model NI, Cat. NO. 22669-00, Hach CO.).
4.2-Proximate analysis of the experimental diets and fish body:
Chemical composition of the control, experimental diets and fish body was at the start and at the end of the experiment carried out according to the methods described by A.
OA.C. (1995).
At the end of the experiment, five fish were derived from each group for drying at 60°C for 48 hours and then milled through electrical mill and stored in deep freezer until analysis.
5-Growth performance and efficiency of feed and protein utilization:
The growth performance and feed utilization parameters were calculated according to the following equations: -Total weight gain (TWG):
SR % = Total number of fish at the end of the experimental × 100 / total number of fish at the start of the experiment. All fish were killed at the end of the experiment, and soon the abdominal cavity was opened to remove liver, kidney and spleen which were weighed individually. Hepatic somatic index (HSI), kidney somatic index (KSI), and spleen somatic index (SSI) were calculated as follow: -HSI=Liver weight ×100 / fish weight (Jangaard et al., 1967).
-KSI = kidney weight ×100 / fish weight (Alabaster and Lioyd, 1982).
-SSI = spleen weight ×100 / fish weight (Jangaard et al., 1967).
7-Muscular and abdominal areas:
The fish were examined also for infiltration / muscular areas using Echo Scan (H5/s) Ultrasonic Diagnostic Instrument, Budapest Remeny Co. according to Salem, (2008).
8-Residues of aflatoxin in the liver and muscle of Tilapia niloticus:
Liver and muscles samples of different groups of fish under the current study were examined for aflatoxin residues (AOAC, 1995). AFB 1 residues was extracted and analyzed by the method of Jemmali and Murthy(1976) using HPLC.
9-Statistical analysis:
The data collected were analyzed using statistical package social science procedure by SPSS (2006) for users guide; Means were statistically compared for the significance (P≤ 0.05), using Duncan's multiple rang test.
RESULTS AND DISCUSSION

1-Chemical composion of the experimental diet:
Chemical composition of the different experimental diets is shown in Table 2 . Chemical analysis revealed that no differences were observed among all diets. The diets a were approximately isonitrogenous and isoenergetic. The CP content was between 29.22 to 30.39 % on DM basis, and the GE values ranged between 452.13 and 456.30 Kcal/100g, Such level was within the range suggested by NRC (1993) in the practical diets for tilapia. However, it was nearly similar to that used by Abdel-Maksoud et al. (1998).
2-Water quality parameters of rearing fish:
Results of water quality parameters of the experimental aquaria are shown in Table 3 
3-Growth performance and survival rate:
Data presented in Table 4 showed that aflatoxin B1 (AFB1) had negative effects (P≤0.05) on fish growth performance. Even though, there were no significant (P≥0.05) differences in the initial body weights among all treatment. Average weight gains (AWG), average daily gain (ADG) and specific growth rate (SGR) of the experimental fish were the best for the fish fed T1 (control). However, T8 (aflatoxin-contaminated diet plus 1 g Cap T2) and T6 (aflatoxincontaminated diet plus 1g Filofed) were better than T2 (contaminated with aflatoxin B 1 150 ppb). In general, the fish of T2 recorded the lowest values for AWG, ADG, SGR and SR when compared to the other treatment. On the other hand, there were no significant differences between either fish fed diets T3, T4, T5 and T7. These results were in agreement with the finding of Abdelhamid (2008) who found that AFB 1 at levels 100ppb and 150ppb in the diet of fish fingerlings without adding antitoxins caused a significant growth depression. This poor growth might be a result of expelling the feed from the mouth of fish (Nguyen et al., 2002) . Also, the same results reported by Salem et al. 
4-Feed intake and protein utilization:
All criteria studied and presented in Table 5 showed that T1, T8and T6 were better (P≤0.05) in comparison with the T2 group (containing AFB1) concerning FI, FCR, PER, and PPV% in tilapia fish. On the other side, there was no significance difference between T1, T8 and T6 in data of FCR, PER, and PPV%. The addition of Cap t2 was more effective compared to the other treatment. While, the addition of AFB1 (T2) 
5-proximate chemical analysis of the whole fish body:
The proximate chemical analysis of the whole body of the tested tilapia fish is given in Table 6 . The control and T8 diets had the higher (P≤0.05) DM content compared with the other treatment. while, the fish fed T2 had the lowest DM content. There were significant differences among the dietary treatments for CP contents. The highest CP was observed in the fish groups T7, T5, and T8 and lowest values were in groups T2, T3, T4, and T6. The differences were significant (P≤0.05) for EE and ash in the all treatments. Generally, the addition of black pepper, filofeed plus and cap t 2 improved proximate analysis of fish carcass. (2012) found high significant (P≤0.05) differences among the dietary treatments in CP, EE and ash contents. The highest CP was observed in the fish groups of T1, T3, T4, T5 and T6 and the lowest values were found in groups T2. The highest EE was observed in the fish group of T2.
6-Internal organ indices:
Significant (P≤0.05) differences were found among the dietary treatments for kidney-somatic index (KSI), hepato -somatic index (HSI), and spleen -somatic index (SSI) as presented in Table 7 .
Generally, from the results in the present study, treatment (T2) caused negative effects on the internal organs indices comparing with the control diet (T1) and the other treatments (T3,T4, T5, T6 ,T7 and T8). This means that AFB1 not only reduced growth performance of the tested fish, but also negatively altered internal organs function as a consequence of affecting their relative weights, which may be due to changing in their cells number or volume or elevating their water and / or blood contents ( 
Residues of aflatoxin in the fish body: -7
The residues of aflatoxin (AFB1) in the viscera and muscles of fish in the different experimental groups are shown in Table 8 . The group fed AFB1 contaminated diet (150 ppb) T2 without any feed additives, showed the highest level (18.0 ppb aflatoxin B1 ) in viscera, followed by the group fed AFB1 contaminated with Black pepper, Filofed plus and Cap T2 which were 5.2, 7.2, 4.6, 5.4, 2.6 and 3.1 ppb for T3, T4, T5, T6, T7 and T8, respectively in viscera. So, T7 was the best treatment in reducing these residues. However, in muscles, the residues was detected only in the group fed on AFB1 contaminated diet (150 ppb) T2 without any feed additives (4.2 ppb) and did not detect in the other groups.
In 
8-Musculature and abdominal areas:
The variation among the tested fish treatments, concerning musculature and abdominal areas are presented in Table 9 and Figs.1, 2, 3, 4, 5, 6, 7, and 8. The fish fed T2 (AFB1 without any additives) had the lowest musculature and abdominal area while the control and all the diets supplemented with feed additives had wider musculature and abdominal area and the control, T7 and T8 were more effective. These results agreed with the finding reported by Salem et al. (2009) and Salem (2012) who mentioned that AFB1 at levels of 100 ppb and 150 ppb increased significantly the abdominal cavity (black area) and decreased the musculature (white area) in tilapia. Musculature area about 33.6 CONCLUSIONS From the foregoing results it could be concluded that aflatoxin contaminated diets caused many drastic effects in all tested parameters. Adding Black pepper (spices), Filofeed plus (chemicals) and Cap T2 (biological) at both levels (0.5 and 1g) to the diets of Nile tilapia showed positive effects on all fish performance parameters as well as alleviate the toxic effects of AFB1 contaminated diets. Moreover, it is needed a lot of scientific efforts in this trend to use of the natural agents to detoxify mycotoxin (particularly aflatoxin) in diets of fish.
